The effects of polyphenol-rich chokeberry juice on fatty acid profiles and lipid peroxidation of active handball players: results from a randomized, double blind, placebo controlled study proportions of mono-(C16:1n-7, C18:1n-7), and polyunsaturated fatty acids (PUFAs:
The effects of polyphenol-rich chokeberry juice on fatty acid profiles and lipid peroxidation 1 of active handball players: results from a randomized, double blind, placebo controlled study (Arsic et al. 2012 (Arsic et al. , 2015 Tepsic et al. 2009 Tepsic et al. , 2011 . Accordingly, 61 administration of different antioxidants, such as selenium, vitamin E, vitamin C or 62 polyphenols is rather common and revealed that it was possible to improve exercise-induced 63 antioxidant response even in already adopted antioxidant status (Margaritis et al. 2003; 64 Morillas- Ruiz et al. 2005 Ruiz et al. , 2006 The activities of enzymes involved in FA biosynthesis, desaturases and elongases,
165
were estimated as the product-to-precursor ratios, as previously described (Petrovic et al. 166 2014). Estimate of ∆5-desaturase was computed using the 20:4n-6/20:3n-6 ratio, while the 167 20:3n-6/18:2n-6 ratio was used as a measure of ∆6-desaturase and elongase activities. The As it can be seen from the Table 1 , there were no differences in the anthropometric 183 parameters both before and after the study in the same group, nor between chokeberry and 184 placebo groups.
185
In both male and female athletes, there was no difference in serum glucose and total 186 cholesterol concentration before and after the intervention with chokeberry juice or placebo 187 (Table 2) . However, triacylglycerol (TAG) concentration significantly decreased in male and 188 increased in female handball players after the treatment with chokeberry juice or placebo (p < 189 0.05).
190
Lipid peroxidation was decreased in male players who consumed chokeberry juice, but 191 not in the placebo controlled group nor in the female players. As presented in Table 3 , consumption of chokeberry juice (100 ml/ day) in parallel with (Table 3) .
201
Although the female players were subjected to the same intervention, the obtained 202 results are different. While chokeberry juice induced no changes after 4 weeks, n-6 PUFA and 203 consequently total PUFA were reduced in the placebo controlled group (Table 4) .
204
Interestingly, estimated desaturase and elongase activities were not amended in both male and 205 female handball players after the treatment with chokeberry juice or placebo (Table 5) . is higher in women than in men due to effect of estrogen (Devries et al. 2007 ).
247
The fatty acid composition of plasma phospholipids followed in this study, showed 248 some treatment-and sex-dependent alternations. Total SFA, MUFA n-3 and n-6 PUFA
249
(except n-6 PFA in the female placebo group) remained unchanged after the training cycle in 250 both males and females and regardless of the juice consumption. Similarly, no differences 251 were found in the activities of enzymes responsible for FA metabolism. Moderate differences 252 were found in specific FA. In placebo-treated male handball players significant reduction of 253 MUFA: palmitoleic and vaccenic acid, and anti-inflammatory PUFA: ALA (n-3), EPA (n-3) 254 and docosatetraenoic acid (n-6) was found. These effects were mostly attenuated by the intake 255 of chokeberry juice and these sportsmen had lower levels of ALA and oleic acid after the 
297
The weakness of this study is relatively small number of study participants per study group, of menstrual cycle, we did not find striking differences in the studied parameters among them, 304 which could be attributed to the differences in hormonal status. Furthermore, longer treatment 305 with a greater amount of chokeberry juice might lead to desirable changes in FA profiles.
306
According to our results we can conclude that handball players during the period of 307 preparatory training should have nutritional intervention and/or supplementation primarily 308 with n-3 PUFA, while chokeberry juice had weak beneficial effects in these athletes. 
